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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: W 
PROBLEM TO BE SOLVED: To provide a semiconductor device 
and its manufacturing method of a structure capable of 
connecting the electrode terminals of a semiconductor chip 
without deteriorating the characteristics of the semiconductor 
chip due to the application of high temperature when a plurality 
of the semiconductor chips are connected in the COC type 
semiconductor device. 

SOLUTION: The semiconductor device is formed of a COC type 
joining the bump electrode 21 of a second semiconductor chip 2 
on a first semiconductor chip 1 forming a bump electrode 11 on 
the surface. The bump electrodes 11, 21 of the first and second 
semiconductor chips 1 , 2 are made of a first metal of 
comparatively high melting point such as Au respectively, the 
joining part between the bump electrodes 11, 21 is formed of an 
alloy layer 3 of the first metal and a second metal, the second 
metal is melted at a lower temperature than the melting point of 
the first metal and made of a material which can be alloyed with 
the first metal. 
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/^tffilK 2 1»Aufc**tr»rtU -a-^S3 
w©K, 013 (a) fc»*ft*t5K, 
m 1 y ^ l t « 2 ©¥^fr^ '^2t 

ic-as-&* ^ttrv^ft<-c%, 300 t:as 3 
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[00 38] ^coir/U7T7'('^ V Hi, ¥3Jft^ y ^ 
Au-S n £ofiK£&A*8ftttlB£-t-« w 
fill, 1ifti£©0!lTlieg©*U:J;o£:tf5, /07ft £0 

tfUBco^SD 2 g ro^fa?rfn*nt, 3 5o*cma 

[00 39] mi J9£CMI20¥9#*' S^l, 20BS 10 

#>-r^v^£*x, 3 6>fc#y-H5 7-f 
■lrefcJ:D#if 4 5^**1, -^K*»fcJ:0»ril 
$ *l SMB/* y v? 8 \z X 9 M H »WBt * ftT V > 5 . 

m^, y*-s.^y£tizzt\zj:<Q > mi (a) ic^ 

[0 0 4 0] *»Mo*W«:3fi*fcJ:*i»i, JSi©¥* 

y » 2 oiimvtf-y -ft owm* o&mnK 

/<V7Wb u< iitI«*±©&Jl§l£«j£-rsSi? i 

ft, AuftifroB^ioKv^JttmfciD^VT'SrJgrt 

8««:HK»R*if fc^y^ftlt1-6»**iffc 2 6 0 

ftSfcft, ¥gtt£«fcj&fig£ft5¥$#ifH- (Eg* 
*^Wtt*»«r*1-ri:f4^4v\ *©fcft, 
[0 0 4 1] *2e*MftRtftt*3Jifc«£' 
i ©A*©fi^!js/hS <. 30 o*CS«fcS««:±#S 

•frftiffctt, 3 0 0*CS«Kffl««r±#**-C#l-**r 
f-yT'i&VWZ.ZZb&VZ 5. Au-Sn^&ffc 

Hi*, 3ooncwe**K»«l-*rt*s-c#6a». 

fcft, 2 8 0~5 0 O'CSST^fK-CtStft-CfoHli 
[004 2] #3SE lc«fc5 Snfc^ftfifil£&JRg*ffl so 
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S&fcWPIfclW!*-**. HI 4(b)lc^$jx5J;5 
&£©Au A u/<v?'i£jg ; g&&ffl^T 
Au (@*B) tAu (@ffi) tsJSttS 
fctt**Ktt«rt-SH*att*C45. *©fcft, *©fc 

3B5»!©.fc 5 K: S n © J; 5 fcte»,fc&JW£A u ©SElc$ 
«LTfiS£±lf3£, 014 (a) \Z*i£tlZ>£? 
Sn^<Sia-C»iBUTatti©S nt*5fc», Au 

jbm#vhzsn<D<pimm-tz>&ftmmctez. *© 

[0 0 4 3] ro*ttttfkO*felioV^T, 3feKf£*B 
lcR9l*1-5. 1«rxE©0i (b) - 
*0^v^|iSn*ifOfi»^*l«r«aitfC, mi© 
¥£8:^ 3*^12 ft y 7" t Sr-t 

±5 (CUT, 3 5 OlCSftKi-S. *5i-4fcHl4 

©snticiifcftt-s. -f «Wtt**ri-ifc«>, 

r, El 4 (a) ©TW^cSJlS i 51-, Sn-Au 
[0 0 4 4] *fc, HI (b) KSSJiSWOtt, %2 

<D&m®M\ i *.wv?wsk\ i <Dmmzbwtt>tiz 

BHH^»*-C«5i5K»flJi**t*wtfcJ:0, 0 2 

/^T'afiil liS/J>$<Tt, ^k-t-5t^S53*s 
»«**v*BRlt, 'J^w<yyigi i©»H*»fe** 

^3SrO/<y/ti2 1IC7^ Uy h 3 a«5Jgj*$n, 9fi 

*icSf^i-*ct aai-aH4 (a) 

H^^'iif'b^ftT, :«J:5i7-fl/yh3a!i5)g 

UTH*i-5fc*K, Ell (b) tPICW^fcttlSIW? 
^•^MLTfcS,, C r-C7W h 3 a t tt, A 

«<Tt>. fctx.iii2 (b) lc^$ix5J:5l^ /<y 

^2 imm<»m&t$m<D-mi&m&&mmt±*)mn 

Ti'*a*-?t>flHHUH*iD±-t-ft. 

[0 0 4 5] 02 (a) IC^^^SipJi, |g^©*# 
^^7^ h 3 atf»**ilfc»*, *©»*M«H:H 

ICfc^T, ^T^g (N/mm2) . »E*Stt<S 
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iCn (pes) X-hZ. :07^5-FO^ 
©Au-SnlKRtftf. JR10**k»2 04»0 

loo 4 6)-*. 

«fc<, B3K*****5 fc ' l©± 
* H3C*V-Ct>* 01 (b) incline** 10 

@ 4 (b) fc*«U*J:5fc> /hSV^<V^m»2 
ItSniailltWiWW 1 ' ^ 

[0 0 4 7] 3 *«©*«!K**ii**5^ S 20 
nfti i i,ii-^^Sffili*fc ,i21ffl * ,: 

W c«rt6Sn«Wtr*»l!«<i-»-fe« i:J:9 '** 30 

To 0 4 8] Sfefc, »l©A**AufcU IB2©& 
S n t LfcSHh flSSE©^Stt, 

Au80wt% «TI5IC) , Sn 

2 o w t %\Mi>K 

[0 0 4 91 Sni9AuOtt»i s 10«8«»i** 
v>fcft, g^©/^^«ffill> 2i*sJ:tJ«*»3 

^^wi !♦ 2 1 ©«*£»< K*'* 
V^£TM>AuW»*65wt%»±fc*9* 60 



8U , 21 ©«*«-ett, a u«« a* i o o w t %fc 

^Sii4Si:a^, fcfc*.tf6 6wt*fiU: 

•C, AttW100wt%OlW» , »» ,:jW+S 

[00 5 0] SbKff*U<B, Au-Sn*SI (« 
*«3) «50.8^my±5(im£lT-Cfe5^H^ 

[0 0 5 11 Hi *i*J:t«S2©* 
*tf-**!rret>*<, 

^^y^iKisrtSWIfcWW*^ 1 2©±fc*. ^ 

X fcfc*.«Au4M»bft*0.2~0.BMm««> 
J?$<D^1K (Au» 15#Rttfeft. *0±&*2 
(SnWBD 1 6 OTM 

afc|W»fcAu*»b46^5TW2 l****^ 
q *©/< V^«I 2 1 fc 1 2 ±© A u £ 1 5 

o^S. :«SnWl6li, £2©¥*ft^2 
©,^m8i2lW^tt i b*^< tV>U w*'-*^ 

[0 0 5 21 (tta©#«t?ri, »lJ3tt«K2©W# 

ft, «BK«Wi-«i!»J:B:«(«^-«-i^* 

ftftffWM 2 fcWdUTT i/W««6*»bft^ 

a*fCV*»*fc, *©AuIS&l 8±©«A»PSn 
g^l la«U (2eW»f^2®^^ 
*2 1*«*3*-CB»U 3 0 0T«K««*-t» 

^;HHft.Al 1 2 oWKtrBJtU tt 

safeAuE»i8t««-i-afc»^**- l27,ci3V> 
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[0 0 5 3] d ©El!U:-?&3-r E7lw^$n 
5£5lcAuEi8jU STJgfi&Sftftv^, AlEi^C 

*oiaii©»*«fcA i &m<Dm&\at. ® 7 t ibm© 

SSfcSte-*-5ritf-et3. *fc. CuEflM)**, 

0 8 1:^3*1,5 «fc 5 fc, CuEi»3 1±lc, Ti/W4 

s/*ftiflC<fc>JRtf> $ bt-^©±l-Au« 3 3 , Sn 
&^3 4£Rlt, MX^niKAu^S^mi 

2 1 «r#1-**2«> i NI*^y? f 2«r»*i-*r. t»V 
t5„ ft*3,' ^ y 7^?M3 2li, Aug 

3 3 i C UBB&3 1 t©a^ta[fti-5fc»t)(cRrtfeii 
TV**. 

[0054] %2<r>*W&<f-y?zW 

[0 0 5 5] -tttfrh. ®9\Z.7pZtl2>£?\£y 
Wtt??:/10Eflll 8 a iSB2 Wfrf-S/^WBEjBg 

1 8 b (*ftWWMfr*y:/©'<S''«-5/a ^Blwft 

a^Six, te©tt£fcHt, fci;ltf#yW5 K*s i 

02 ft if©* 1 0J6MI 3 6 HtfSttt bilZ Z. k izi. *) , 
Sn«W«)Rtrbiifc»»o*TSl^»3 7tf*j*3 
tis gaR-TSwi r©«jfT?tt, Ei&<DAu 
^^/<>-7'<Dj;p|cJ?<ft<, $Kft5fcfc, Steftic 

S n # ftft L ft V n A u € cD^.WgI5^5 "C t ft V ^^fta* 

*#v^ fc£fe^:^mffi£JlMLft<T't>J:^fc 
lMK**Bit3i:#fc» «*j|3 6Sr^UTS^ 
SttSCil-J:!), «*»©*fca#a»*»-5fci*5IBI« 
tft<ftS. La»U wOi5ftE^H±cogM<0^g- 

-ct, te§«3 6^^-$ftv^T\ iiaao>'<^5'«api± 

[0056] $ '>ft < t t-*A s ia»©«^-ws 
0 i o i^sns «t o ic, ms^ k i 2 

a SB k (/< 5/ 3 J4» 17*ffii -eS« 
^fct). *©££Ei8l£R|-7Si:, *©±lcR(7 <b*l-5 
E&fc¥SlcftP>ftv^«>, «£*mMi<v*i:V*$IH 

t, &mmi 7±\z, /ti^tf^y^ § Kft^*»e>fts 

^2<0|fe&® 3 8Sr^fi£UTd>e>, ffii® 1 8 fc^jg-fS 

r t ict >> ¥SftE& 1 8 1 ft 0 , m&L j $>-t< ft* t 
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[0057] Btiawiaii^$ixsi5ie sn^ft 

«HI*»****t5it*«ff*U\ -fftto*., 01 lie 
^£ns.fc5le HfSfi:fy7 , ltl2*S}fl:fy 
7 , 2iSrS^tfc^le, *WMI»»K#y-f 5 K44f*» 

y^-7^yt- (feftttttlM) 7Sr^i-5. rcij 
ft7vy-7^/W7A5jg^$^2 ) - ilciO, ®£ft-C 

10 lc^$ix5Sl^lwS^^i-i:v^Pp^Sa 5 ft<ft*o 

*K«HMi«AlJWr\ *©*:«>, BSfffia^CTV^ i 
»IB^<y *—S> 8 let D H^Uffr^y T^lf Ltttt h 
ft, /<y:/«ffi«#©*?*©ffi#&KiR-f S&gasfc 
«US6<oi5ftraJBdJ^C5^, T^V-yj/v 
7*JRit6>ix5Cfcfci»», *©i5ftWH«r3l#iew 
i-r id5ft<ftS 0 
[0 0 5 8] r<DS^, sJ< y W 5 K (^tt454 . 5GP 

20 a) £ffl^s;:iasAu<D$te^ijfi^;fc»af*U\, 
7vy-7^;U7©fll$^yyiii l, 2 1 tifi 

^<>7'®Slc^i!i>5BE^t¥^ft:^y7 p ©ffi»Si5 
^t^SBE^t^^l-ft^fcfe, ^^»mtr/< 
^^mSi:*lcBi: LT^2¥«^5'7 , 2«:^i-5 

[0 0 5 9] $t>lw, T^y-7^^7 t LT<£ffl-t5 

o o < cmaic±iffciaa^aicT^ofcttic, 

7 p SffiT$>SAuWfRii|XifiS^J;'J^^<ft , 3, 
[0 0 6 0] fflj$©#0!l-eii, '<y7"t:frLT&mi-z> 

&#*M&<o#i^mi<D&mk, MM<D&^m2<D±m 

TV^^S, fctt«Au-Sn^O±5l:. 300t 
3 ©&JS£*©83-ffil;iRtt-C:f3^ 
40 T, ^(D^3W&M^ia^-lir5rtlc±'3> 

©J£^RWEtcj;t)|gi 2lc^$tvTv>5. &3©&JB 
tLTtt, ^xE-f-SAu-S n•g•&fti^^S^fflv^^.ri:^ 

[0 0 6 1] El 2IC*3^T, 01 il^CSB^I-lil^C 

l<D^y 7^^^fl 4±lcRlte>tu2>^OT'!WSl 1 
li, fciillN i ftif^fcft?), -twiffiwg-g-SBie: 
14, Au-Sn*I^ (fctxIiAu : Sn = 80 : 
so 2 0) ft«!fa>feftS<6B£©£-&Ji;iiS, ^3©&JS®1 
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9iLT> fci£l20.5~3(imSg©«f£K:sS:tt?> 

1 iS2©*f*fi'7'2 £©&3-li, H5i6<o[ail^ 

2 ro^frf - v 7 s 2 fc-eo/oy^ias-grfs £ 5 i- 

LT, ADJELft^b 3 o 0 < C§gK;On&-r5 10 
itlCfcO, Au-Sn^il9«BU /^7*H 
mi 1 . 2 1 ON i rtlcffi^UT^JiFpm^Sr^i" 
-5, V^^S&l&grS-^ftSo ft*>\ W5E©<k5t£Au 

-snw^ mmmmt, Au©w:sntti i ofg 

[0 0 6 2] rwflfjflctittf, /<y/lIiItAu 

©^©Ayy'J7n-igIffc5 2 6 CCSST-lt 
3£@1~«£-L-O^o -1S s Au-Sn-g-^g©*'^ 
-Ctt, Au-Sn^O«|-Cfc5fe», 3 0 O^gS 20 

my *> 9 , h***?- t'ihk*!.* tfiofr e> & v », 
% 2 (o*m#?-iy7im mzzm&ft £ki*. 280 

~3 0 0'CiS<C#iiU ^Sr*11x.5^tl-i , 5. £ 

tfV^-f^i:V^ 'J > >#fc3. **3, Au-Sn-g 30 

&Jf©W ££^81" •SCilCi'?, 30 0'Cmg-C»4« 

[0 0 6 3] «rjfc©J:5l^ fciitfAui>bft 
a£**iBfcSn*«*Rlt. 2 8 0*C8* 

ICLT-g-^k-T SwtlCi 0, Au^VT'Sffi^ffilCA 
u-Sn£^fcRttfc©fcfl«©«J&fc*9, *©^ 

[0 0 64] Bu5EW^t?f±, -><:/:/fHIt UT, N i £ 
fflVfcj&S, A l /if-C'tl^^t-Au-Sn-g-^^iitScU 40 

^$*t5«©«3ST\ SnW:ftitAu-Sn^ 
JB£Rtt5wi:i-C#5. i©#S\ AuiAu-Sn 
^tiS 5 I^CAu^T-*)5fcfe, Au-Sn^Mi8i 
-r^t, Au*BfciWVC»fr1-S. BB1 2 

^<D^-g-SEO«jtlrAu-Sn-g-^:lci'9g-g-i-2> so 
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[0 0 6 5] *»Mfc±ilti, Jfrg-©BHae*«4i?fc 

mkteWM&M) ©Tfct>H»**3 1, 3 2fc#J* 
#5. ft*, Hie-CttH**^ 3 1, 3 2#*««tt 
ttfcD-f*. B 1 6 lc*sv>T, HI iHC-SP^IittPIC 

fetiS&gttftv -1 . 

[0 0 6 6] wsfi©*0!-eri, 1 fi©^*^s/^ i 

[0 0 6 7] 

COC^'C7 , ©^^«l-*3ft5> f-y^p]±©S^ 

[0 0 6 8] s e>(c, sooicfiiT-edltb^i-v^ 

^-i;Sr#^.5Ci:ft< > ^*tli*fc»*SrfT5wi 
[0 0 6 9] »f7^^-^3>g 
^©E^fc^^-v-a yKi©M^I6»*Sr^S-e: 

fr^y7'|R]©#^i-5Ell©M»^ 1 t)*ftWiS:^'ftS-frS 

[0 0 7 0] SbK, H^tiWfrfy^llit* 
tt^^/^ymis t ^sg©*fe»ttW^^E«-f 5 - fc 

fci 9 , Sfcl4itZiig^d 5 4%WT©^tt#liMS:^*-f 

K>, j|£$fc^y:/©«8tt*l6]±3tfSwi:j&s-C*&. 
[HB©fiB*ftlft?B] 

[Hi] *»M»ci4^*ff8ll©-IIJ6^te*^'t» 
S, *J:tf*y:/m±*:*«-r**©«ffi©RWH-e*> 

5. 
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20 



[02] y<>7mm<owmzvsnimt:mi$.i,izb$< 

[0 3] H 1 K***iS««>aC»«**i-Wra5KWH"C 

[04] s<>7W&n-l3\z.s n&miMtfttzwfeo 

[0 5] Au^y^tt««ffitSn«K«rRltT»«-L 
fc#ISroSnfi£<7)##£^:-f0-C3b5„ 

[0 6] **WKJ:52p«#3gllotto|llS»ttSra%-J- 
»f®SiM0-C$>S. 10 

[0 7] *»WKi4**#«llOffi©Sll6»llS:*1- 
gS|5©#fE!&9ll2-efcSo 

[0 8] :MH£*&^raBelb0JtJfc*tt*ji*1- 
gg&«»rSSi9l0-Ci$i>*„ 

[0 9] *«MKJ:4iNIW*:«llOEIlW±«:*'fri-* 

[010] *l6M«cJ:5¥«ft:§Sil©EilltS-g-i-5a 
£?iOS!l£¥fi<t-f50>l<OS&930-?fca. 

[011] *»WKJ:*sHWMfi»© J HW»5^y^ , nilK 
^ttOT§^3'E«i-50!I^ISi^0-Cfc5„ 20 

[0 i 2] j&HfejcftiWfl^nefteilJlBgfttr^ 



■r5SPOSrSSiK0-C?fe5. 
[01 3] *»WfcJ:9, MWTJJti/YHBte-t 

[014] 3tttti^8&&*R91i-S«E& 

0 

[015] *»nicJ:ft«HMffitlc7^uy htr»AL 

[016] **MKJ:9. !K#ttT0 1 l t W*ll0lEaK 
[017] 663(5(0 ^Pl ±*S5«i- 6 IS»-««:R 

1 mowfltf^ 

2 * 2 y 7* 
3 

1 l 

lla Sn%S 

18 Au-Sn^&i 

2 1 /*V7!£II 



(a) 



(b) 




I fa 12 11 1 



(c) 



12 x 22- 




11, 21 
14, 24 
1 7. 27 
U 2 



1 a i »r 11 /t>7ma 

2 » 2 9>r lla SniK 

3 2 1 M>r«a 1 



[03] 



1: 



5 ^ 

X I 



fa 12 n 1 



[05] 



21 



SniflS 



~^ — 3 
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(b) 2 



1 1 a--* 



[010] 
12a 18 38 



11a 
11 



^ — ^ 
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[0 7] 



[08] 




12 14 18 11a 




[013] 



.21 

-11a i 
-11 V 



12 14 1 



21 

3 1 

3a V 



□ 




(13) 
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II 4] 



(a) » *S & Wi 



AuB* 




(b) SI « & ft 



AuIS? 



Au (ERO) 



[017] 



21 
11- 



-52 

2 
1 1 

3—1 



115] 




40 80 120 160 200 

•>i7Sa (N/mm«) 



[ftffl B ] 14f 6^ 1 7 B (2 0 0 2. 6. 1 

7) 

[***E 1 1 

[ftjEA*] 
[*ttm*«>ttei] 

gwfeiu ages i o&jBosiaaaj; 9 <gvaA-o8 



l^gfttt g>*i5 iifrlEjg 1 w&JSJ: *) U&n&^m 3 g>&M 
TMME£^*fctt»3W&|»l3fla#fctt»LT^ 
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IW**3] Mi©¥*#^2^ *5 2ro **^ 

J;tJt^2 <D*m»*F- V 7<D&&mi 2 8 0 ~ 5 0 0 "CT- 

mm% i sit;* 2 t^**^^** 
^•»^rft5»*Jg3B»<o¥»fr«<t. 

J|U©&MA>bftS&JSI^ s «^£*^ tt'O-TiflKB 
jfegjjg fc * ft 5 M*g3|Bfc<P*E»fl3£g. 
[11**6.] WE»ii3J:t;*2©¥Wft^y^»* 

fffE^3ro^Ml^bft57^ b^j&Stvtft* 

»** i j fc tt 2 ia»<o ^gftgg., 

l»**7_1 BiJE^iro^M^Au^^ft 1 ?, WE^ 
2 ©&J£# S n *> b ft 0 , A u-Sn*4 

i, 2.*fctt6.BH© J MMMII«. 

[I»*«8.] «nE*3©fcJ»SAu-Sn££*»bfc 
-*>«** 1 , 2.*fcl4j6|B«ro i l i -^^B. 
[11**9] 11©**^^^ *2C*»#f 

j, 7" fc©g^ygg|!l±©g£3L SgSlg|]l± 

$ ilT ft 5 ¥^«:g»o 
[»**! 01 WIBIEi»©*®d S3 F^b$ix5J:3 

K, mrfa^ft^y^ffi©^^-^ 3 ^^'^ 2 
©$»S ux Huteia^* 5 ^^ $ ft-c ft £ is** 9.B 

[»**UJ «««^K«E«fC»tt 
^ s A u - S n b ft 4 it **9Sfci*L 

[ai**i2.] missaia*, www*** 

H*Cu*»b«9, ^E^±l^yTp«^/H*3±U ! A 
ulSr^UTAu-Sn A» b ft 5 SSEfiiS^RS 

ri3**i 3i BuiEiagiiN «fi*^tn*K»** 

ftSAu^bft 1 ?, «S»±"eAu-Sii*A*»fe46 

o j fcii 1 1 *fa^©¥%#ga° 



[St**l_£] DtIIB»*«Sr1«dii"iAu-Sn^A 
jjs, Aut65wt%BJ:4*t5Au!lyfoHfc 
*+*»** 7, 8, JJ J _Li.*feBi3B«» , Wf 

[!§**! 5] IteStttte A u - S n 0 . 8 

(.mUUiBMrnaTCWWiT, 8,11,1 2, 

[»**i 61 iwa»i©**^y^t*2©*» 

** 1 ftV^ U 8©V^f tlfr 1 *Ef4© i MJ#^B. 

WHH»IB*3t«Sft-Cftail*«l*v^8.ov^»i 

a> i **fctt 1 6 jBM<o¥m#mm. 

[3!**i_8 ] UtUB* 1 ©¥gfl^ y ^ tUW 2 © 

$#1 fcH»j|H-a»*j« S *V"C ft 5 »** 1 ft ^ kUL 
©v-f 1 *!£«©¥£#&&> 

iii**i_9j jRi©Hy»*^s'^ , *fc»*« t ' * 
2(D^frf-^^i:^^-&-&T, Bftie^ i ©glfeg: 

[#«5fflIE2] 

00 11 

[0 0 1 ll 

snarfcfciOjKijESixs^**^*^^' Wis 

^i(n4»)l>- milE/<y7 , © / ^< t h-JjWrt bti. 

mm% i ©^M©^»a« ^ D«v^a*t«BbTiii! 
» i * ifr a b ft a » 2 o&» fc <o. 

^fcttmff5^^7'© / >ft< ^^-^^^^^ 
aauiam 1 J: g Mjftg xav^ 3 PAMfr bft g , 
g^o 6ftff.^>-y©^ft<>-^-^©g!lB ^^E^ 



(15) 



2002-289768 



hue*****] mm® 

[*f]E2t$JSS£] 00 12 

[0 0 12] ZZ\Z%l<0&m*1t\*%i2<D&%tft. 

tizw&\wmm<r>z.itz>&mzig.*-tz>o ssi 
<o&mi:%2iD&mt<D&&mb\*, Ji^tta^&i-ft 
zm&vttis m<D-m^&-?. -sciimi $fci4s?2 

gftT-y^o^fteh^/^^as&fribi'u '<y?m± 
Jilfcco{fc£\ £MfclcJ;9$-ftfflfijcj:(4fiBg>ftv\ 

[fiii4] 

[JflE2t&>Si£] 00 13 
[ffijEf*l£] 

[0 0 13] r<D«jg^i-SrtlcJ;i9, SB20&MI4 

mmsL\*s »2 0ife«^i»-t-5es©isv^-c± 

v^fe, &2CD&UIC, fcirxtfSn/ii:'5r51^wtlc 

ft<, ffifcfc<kSIIlBSli*~roiIfemi£Cftv\, La» 
fc v^^cSB^ 5 ft 1 o& jR «t K < , 

ftV\, /<V7'^/h$<Tfe > U-y h 

[¥IMtjE5] 

[tt]E»*»s*] 

[*§iE#&«S£) 0 0 14 
£H 

[tiiErtS] 

[0 0 14] *5gMlcJ;5¥^S6liro(awjBS8tt, JR 
% 2 ©*N»«:f - y yoaSiS^ ^ It \mW&^=f- 1 



ft3%2(P&m£<ft-g-&Ji, 3fcl4iiiHE^>'7 , 'kl<:t4 

fett» 3 g>&nw3i*a»Ktf» ur ate $ n-c 

[9iHtjE6] 
[Jit3E*tfc#?8fc&] EiSiS 
[«|jE#ft«l«]-0 0 1 5 

[AREA*] 

[0015] *38Wt±a^ftc^«©s?>tfi«jK)i 

ffiSUfciU^O^ftf-y^g^SB^ 8 0~5 

0 0 tf MfE® 1 *5 £ tf% 2 ©iMfflcf - y lc£ 
»U»*«BtlC»rt**lTV^*. +ftfe*>, /<S/7ft£ 

ftft^b, 8tegBI4**i«k<3tev\ fci*.tf 3 0 0t£l 

©fiv^Wi^ff fcfc^JB t ft 0 , Sf|f©l*ttT-H: 3 0 

ot;s«fcftoTt«iift^tt&cftv^s. 3oo<ca 

ttt&j) Zto itixti®% \c&m left o t v * 

5. 

[3M&*fjE7] 

HtjE#fegB«] 0 0 16 
[JfiE^ft] gEM 

[0 0 16] WiJ»l*iJ:t/IB2 0*i»# 

1 *J itWR 2 y ^^miS^J 

[^ffliE8] 
[MjEMftSS*] 9f*i# 
[ffijE»*«B*] 0 0 19 
[ffliE^ife] 
[MJErt^l 

[0 0 19] 4s«nicJ:«!MFfMfiB«>$&lctto»fi 
gtf5 L y7' l t:^2(0^g^y^§Bi^g?ffi^gClC > » 



(16) 



200 2-289768 



S&3©& 

tf. 

[*tiE#fc»S*l W»» 
[*|]E*rtfc*B*l 00 2 1 
l*jE#ft] JE3E 

[0 0 2 1] tttiBo» ^WWOtWS» 1 ©W*^" 

7-t^2©¥«^5'^ ,7? sa^©KieiSPic, &i©i&» 

*5. 

[#*Ht£l 0] 

[«£***#»&] ^*s# 

HHjE#**1*1 00 2 7 

[0 0 2 7] *»Wfc*5W{W«»« W *» * ltD 
t**T. sfti p.gi i mfjgf -y fcttfflg fc % 2 © 

tt, gftt?.^ i ©*%<£?• - ^* *- »«g * imb* 2 ©* 

Zffc* ■? y 



ttSfii fc « 2 ©¥#<*^ y 7bimG-rz - * 

[3*HtJEl 1] 

[*t]ESt*»»&] a»* 

[*§jEM£«a£] 0 0 2 8 
[*]E*»] MB 
lf«iiEl 2] 
[*ijE*t$»«£] W»» 
[SfESt&SB^l 00 2 9 
[*E*S] M» 
1 3 ] 

[ffiIE»*#^] ^» 

W§]E»**a*] 0 0 3 0 
HiiE^ife] MB 

[f««El 4] 

HSmatfc*?!*] w»* 

[fflEM^S*] 0 0 4 5 
[ttiE^ft] £X 

[0 0 4 5] B2 (a) IC^StlS-t^ 

5fc»V*-C, WUrt^sT!!* (N/mmi) , Kfttt 
<@&n (p c s) -?*>5. -©74 h©»*tt* S3 
^©Au-SnllcKbtv-f, fgl©&Bi£2©&B 
©•&&13:fclifS 3 ©fiBjRo-^l-^**^** 1 



